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SPECIFICATION FOR
COMPILING CONSTRUCTION COST ESTIMATES

1. SCOPE

This specification has been approved by the Engineering Development
Directorate of the John F. Kennedy Space Center (KSC) and is mandatory for use
by KSC and associated contractors.

This specification covers preparation of cost estimates for NASA projects at
KSC. Requirements and guidelines herein provide the details required for cost
breakdown and uniformity of cost presentation in estimates compiled for each
of the codes listed in paragraph 2.

2. CLASSIFICATION

Cost estimates shall be classified as follows:

a, Code Al Budget

b. Code A2 Preliminary Engineering Report

c. Code B Labor and Materials Unit

¢. Code C Detailed Construction

e, Code C-95 Detailed Corstruction {incorporated comments and
changes from a 90-percent design review)

f. Code C-100 Final Construction (consists of the approved (C-95
estimate and cost factors added by NASA/KSC)

g. Code D Change Order

k. Code E Government Cost Estimate for Arch/Engineer Work

1. Code F Other

3. REFEREMCES

The following references (latest issue) provide materials for guidance 1n pre-
paring cost estimates,.

3.1 Federal Regulations.

a. FAR Federal Acquisition Regulation
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3.2 Department of Defense,

a. AR-415-17 Construction Empirical Cost Estimate for Military
Construction and Cost Adjustment Factors (March
1980)

b. TM-5-800-2 Department of Army Preparation of Cost Estimates,

Military Construction, General Criteria (May 1966)

3.3 National Aeronautics and Space Administration.

3.3.1 Headguarters.

a. NHB 5100.4 Federal Acquisition Regulation Suppiement (NASA/FAR
Supplement, April 1984)

b. NHB 8820.2 Facility Project Implementation Handbook (March
1981)

C. SPECSINTALT NASA Standard Construction Specification Syster,

{October 1982)

3.3.2 Kennedy Space Center.

a. DE-PD 511C.1 Governmer: Estimates for Construction/Installatior
Procurements (February 10, 1977)

b. KS{-SPEC-G-0003 Ground Support Equipment Cost Estimating {July 5,
1977)

c. TR-1508 Budget Cost Data For Facility Construction Elements
(November 18, 1985)

d. TR-1511 KSC Monthly Facilaity Construction Cost Index
(January 16, 1986)

e. TR-1485 KSC - Estimating Orientation (November 2, 1976)

3.4 Department of Labor, Bureau of Labor Statistics.

Bulletin 917 Handbook of Work and Output (June 1947)

3.5 Occupational Safety and Health Administration.

Occupational Safety Construction Standards and Interpretations & Health
Act, Vol. Il. (May 31, 1985)
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3.6 Other.

a. American Association of Cost Engineers Annual Meeting Transactions -
1985

b. Industrial Psychology and Its Social Foundation, Harper & Brothers
4, PRICING SOURCES
Estimators shall have ready access to reference books, catalogs, and otner
documents usable as sources of current price information, Source documents
recommended for use 1n compiling cost estimates for NASA/KSC projects are pro-
vided in paragraphs 4.1 through 4.3.
4,1 General,

a. Building Construction Cost Data, Robert Snow Means - 1986

b. Building Cost File, Southern Edition, Construction Publashing Co.,
Inc. - 1985

c. Compilation of Nationally Averaged Rental Rates for Construction
Equipmert, Associrated Equipment Distributors - 1985

d. Contractors' Equipment Ownership Expense, Associated General Conr-
tractors of Americe, Inc, - 1985

e. McGraw-H111 Cost Information Systems/Dodge Cost Publications
1985 Dodge Construction Systems Costs
1585 Dodge Manual for Building Construction
1985 Dodge Digest of Building Costs and Specifications
1985 Dodge Guide to Public Works and Heavy Construction Costs
f. Engineering News Record, McGraw-Hill, Inc. - 1986

g. Estimators' Equipment and Installation Manhour Manual, John S. Page -
1978

h. Estimators' General Construction Manhour Manual, John S, Page, Gulf
Publishing Co, -~ 1977

J. Net Prices Catalog, McMaster-Carr Supply Company - 1985

k. Building Estimators Reference Book, Frank R, Walker Co. - 1986 (22nd
ed).

1. ORR System of Construction Cost Management Vol. I through IV -
1980-83
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4.2

4,3

ml

n.

d.

h.

a.

Cost Engineering By AACE (monthly magazine)

Cost and Optimization Engineering, Dr. S.C. Jelen - 1970

Mechanical,

Cost Manual for Piping and Mechanical Construction, Herbert Herkimer,
copyright: 1958, last printing: 1979. 1958 to 1986 units are the
same.

Estimators; Manhour Manual on Heating, Plumbing, Air Conditioning,
and Ventilation, John S, Page, Gulf Publishing Company. Last
printing: 1978

Estimators' Piping Manhour Manual, Page and Nation, Gulf Publishing
Company. Last printing: 1976

Labor Catculator, National Association of Plumbing, heating, anc
Cooling Contractors. Last printing: 1971

Mechanical Estimating Guidebook, John Gladstone, McGraw-hill, Las*
printing: 1981

Tool Rental Guide, Mechanical Contractors Association of America,
Inc, - 1985

Machine Shop Estimating, W.A. Nordnoff, McGraw-Hill, Last printing:
1976

Manufacturing Cost Eng. Handbook, E. Malstrom, Marcel Dekker. Last
printing: 1984

Flectrical,

General Cable, General Cable Corporation - 1985

Estimators' Electrical Manhours Manual, Gulf Publishing Company.
Last printing: 1979

GESCO Estimator, The General Electric Supply Company - 1985
Graybar Catalog, Graybar Electric Company, Inc., - 1985

National Price Service Monitor, Henderson-Hazel Corporation - 1985
Unistrut General Engineering Catalog and Prices - 1985

NECA Manual of Labor Units, National Electrical Contractors Assoc. -
September 1985
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h. Electronic Industry/Cost Eng. Data, Fred G. Hartmyer, Ronald Press
Co. - 1964

5. [ESTIMATE PREPARATION

5.1 General Requirements., Cost estimates shall be prepared on NASA/KSC
furnished forms, Legible originals shall be submitted so that the estimate
can be reproduced by quality photocopy process. The original and three copies
of the estimate shall be provided to the lead design engineer.

Cost estimates for all codes shall be prepared in the same careful manner as
if bidding in competition with an experienced, qualified contractor engaged 1n
similar construction work, and shall be based on a normal 40-hour work week,
When a project has more than one building/structure, or when different types
of funding must be accounted for, the cost estimate must be prepared for each
part of the project, respectively, The latest cost data available shall be
used or noted why not used.

The estimator/cost engineer shall obtain the necessary design information to
estimate the project in the detail reguired, especially when working with per-
formance specifications and Preliminary Engineering Reports (PER's) that re-
quire but do not define systems and equipment, such as sprinkler and halon
systems, cranes, hoists, electrical/electronic control systems, and program-
oriented ground support equipment,

Detail material quantity takeoff and labor hours with respective pricing shall
be summarized for each of the work elements and will be related to their
respective 16 divisions of SPECINTACT. These work elements shall be carried
forward to an overall project summary, broken down in the following major work
elements:

a. 1 Site work

b. II Building and/or structures to the 5-foot line, including all
interior architectural/structural, 1nterior mechanical and
interior electrical work

c. IIT Utilities outside the 5-foot line
d. IV  Any specialized construction

Estimates shall cover all work shown on the plans, specifications and other
pertinent documents, The lead design engineer will be notified, in writing,
of conflicts in the plans and specifications or other unclear areas.

Appendices A through G contain the degree of detail required for each type of
estimate and the required format. One Coff project has been selected to serve
as an example, and illustrates the increase in detail expected as the design
progresses from concept through completion,
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5.2 Special Requirements.

5.2.1 Budget Cost Estimate (Code Al}. This estimate is used to prepare a
prospectus or other request for project authorization. It is the initial
determination of the project scope that can be completed for a stipulated
amount, and serves as a basis for overall program planning and control, for
establishing equitable fees in negotiations with A/E firms, and for
comparative cost analyses. The cost estimate shall be prepared using NASA/KSC
Form 1510 or another form as specified by NASA/KSC, and formatted for submit-
tal in accordance with appendix A.

5.2.2 Per Cost Estimate {(Code A2). This estimate is the product of detailed
analyses of user requirements determining a design that should result in
lowest possible life cycle cost for the proposed project. The PER incorpo-
rates all information needed to formulate a basis for design and includes the
basis for requirements, analyses of facility functions or work, evaluation of
different approaches and recommended solutions, a cost estimate that accommo-
dates additional and reasonable cost escalation and contingency factors, con-
struction schedules, plot plans, drawings, schematics, equipment lists, and
peripheral considerations (real estate requirements, erosion contrcl, pollu-
tion control, environmental factors), as applicable. Cost estimates for PER's
shall be prepared in accordance with NHB 8820.2, using KSC Form 21-193. The
estimates shall be formatted for submittal 1n accordance with appendix B,

An example of the detail required in PER estimates is provided in appendix E.
Units of measure and descriptions used i1n the estimate shall be as listed ir
TM-5-800-2, Measurements and Checkiist. The development of the estimated cost
for design and engineering services shall also be included with the estimate.

5.2.3 Labor and Materials Cost Estimate (Code B). This estimate combines
costs for labor and material wnto single unit costs and may be required for
preliminary design concepts and cost tradeoffs to support a preliminary desig-
review. Code B estimates, when required, shall be prepared using KSC Form
21-224, and shall be detailed with costs broken down in accordance with
appendix C,

£.2.4 Detailed Construction Cost Estimate {Code C). This estimate shows
separate costs tor Tabor and materials associated with each divisional task
estimated for the construction project. Unless otherwise specified, they wiil
be prepared for each design review milestone through 100 percent design
completion, and updated at the midpoint of the bidding period or as often as
directed by the cognizant lead design engineer. All code C estimates shall
indicate the degree of completion of the design review milestone (C-30, C-60,
C-90, as applicable). Code C estimates shall be prepared using KSC Form
21-243 and be detailed to the extent that all work is identified and costs are
listed. The estimate shall be summarized and formatted for submittal in
accordance with appendices D and/or E, as applicable., The code C estimate
shall be prepared for each item that NASA/KSC designates for the bid schedule,




Downloaded from http://www.everyspec.com

KSC-SPEC-G-0002

Supporting data is required for all code C estimates and shall be prepared on
KSC Form 19-75 (figures F-3 and F-4) or on other suitable estimating forms, as
shown in figures F-1 and F-2 (KSC Form 21-471). The supporting data shall
provide identification of:

a. Detail material quantity takeoff, labor hours, and related price com-
putations or quoted prices

b. Price sources and direct quotations from at least three sources for
all major material and equipment cost items to verify estimated cost
(i.e., type, size, and quantity) and showing the date, source,
address and the expected delivery time required for each item

c. Government-furnished equipment value in today's dollars and related
contractor handling costs, if applicable

d. The estimator's review comments on the drawings and specifications
related to value engineering cost reduction, exotic and costly
material, or fabrication and erection methods, as applicable

Information 1n supporting data sheets shall be referenced to the estimating
sheet number(s) where corresponding cost figures appear.

Items b, ¢, and d shall be submitted with each estimate (see appendix F for
examples and required format). Item a, such as detail material, gquantiity
takeoff, labor hours and related price calculations, minor price data ana
analysis, and minor cost studies, shall be retained by the contractor and sub-
mitted, 1f required, by the lead design engineer.

5.2.5 Construction Cost Estimate (Code C-95). This estimate represents the
100 percent design package and incorporates changes and comments approved
during a 90 percent design review., It reflects the final estimate of project
cost and may not include any special conditions. The special conditions will
be in¢cluded 1in the C-100 estimate. No contingencies other than the government
contingency specified shall appear in the estimate., The C-95 estimate shall
be formatted for submittal in accordance with appendix D.

5.2.6 Bid Cost Estimate (Code C-100). This estimate, often called the
government estimate, 15 a refined C-95 cost estimate. It must reflect any
amendments to the bid package, special conditions, or any other changes since
the C-95 estimate was delivered to the government. The final estimate shall
be based on all bid documents, including Invitation for Bid (IFB), Request for
Proposal (RFP), and Solicitation Offer & Award (SOA). This estimate will be
used as the government estimate. The estimate shall be summarized and format-
ted for submittal in accordance with appendix E and shall contain as backup
the refined (-95 estimate. 1f the government estimate 15 15 percent or more
above or below the lowest bidder, the agency/firm responsible for the estimate
shalil provide written rationale, to the lead design engineer, including a
revised government estimate for the variance between the bid and the
government estimate,
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When errors are uncovered, or when the scope of work changes subsequent to
NASA/KSC approval, the estimate shall be revised. Portions of the estimate
that undergo revision shall be identified as REVISED and shall indicate the
date the revisions were incorporated.

5.2.7 Change Order Cost Estimates (Code D). These estimates are prepared for
proposed changes to existing contracts, and are used to negotiate these
changes in scope of work. Code D cost estimates require greater detail than
estimates prepared for new construction and facilities modification projects.
It may be desirable to organize the NASA/KSC estimate in accordance with the
format used by the contractor to facilitate rapid resolution of cost differ-
ences existing between the two estimates, To the extent possible, code D cost
estimates shall conform to format requirements specified in paragraph 5.3,

The code designation shall indicate the review milestone {D-30, D-60, D-95),
as applicable. When engineering releases a change showing the “WAS" and "IS"
views, this does not necessarily mean the "WAS" condition was actually
accomplished. The cost engineer/estimator shall verify the site condition.

Timing and issuance of contract change orders initiating preparation of code D
cost estimates are important factors. All facets of the work shall be
studied, including construction tasks, status of materials procurement by the
contractor, change order impact on the contractor's work progress program, and
others that influence overall project costs. Examples of cost elements to be
evaluated are:

a. Demolition or modification of work in place

b. Salvage value and cancellation charges for material

¢. Abnormal work hours for which premium pay rate is paid

d. Reworking drawings

e. Reprogramming work schedule

f. Temporary work to permit orderly progress 1n adjacent areas
5.2,8 Government Cost Estimate for Architect - Engineer Work (Code E). An
independent government cost estimate for architect engineer services shall be
prepared and furnished to the contracting officer before commencing negoti-
ations for each proposed contract or contract modification expected to exceed
$25,000. The estimate shall be prepared on the basis of a detailed analysis
of the required work as though the government were submitting a proposal. See

figure B-4, A&t Design, Cost Estimate, Drawing and Manhour Cost, for sample
detail breakdown of drawing and man-hour cost.

5.2,9 Other Cost Estimates (Code F). These estimates are compiled as speci-
fied by NASA/KSC to support special studies, surveys, program analyses, and
effective project construction cost management. Format, item identification,
pricing, organization and coverage shall be as specified by NASA/KSC.
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5.2.10 Current Cost Estimate (CCE). This estimate 1s the cost that reflects
the latest and best total project estimated cost available based on design or
construction progress. The CCE constitutes the most realistic estimate of
uitimate final project costs. It includes the engineering cost to build the
project in today‘s dollars, plus contingencies; escalation to the midpoint of
construction; and Supervision, Inspection, and Engineering Services (SI&ES).
This is also related to the budget cost as we define it in studies and PER's.

5.2.11 Comparison of Budget and Estimate Costs. Differences in budgeted and
estimated costs require early identitication., In order to maintain continuous
monitoring of costs, each code C estimate project summary shall be marked up
to reflect escalation to the midpoint of construction, SI&ES, and government
contingency in accordance with appendix G, so that a comparison of budget and
estimated project costs can be assessed. This summary shall be included in
each estimate over $100,000. Form number: KSC Form 21-368

5.3 Format., Cost estimate submittals shall be formatted and contain the
information specified 1n paragraphs 5,3.1 and 5.3.2.

5.3.1 Cover Sheet. This sheet shall identify the project title and location;
drawing number, project control number (PCN), work order (W0) number and con-,
tract number as applicable; appropriate estimate code identification (see
paragraph 1,2); and date of submittal. The preparing organization shall be
identified by name, address, phone number, and signature of approving official
(see appendices D and £ for required format). Form number: K3C Form 21-565

5.3.2 Estimate Sheet Headings. The i1nformation on the cover sheet shall be
inserted 1n the appropriate heading blocks of each sheet in the estimate. The
name and position of the estimator(s) and checker(s) shall appear in the head-
ing of each sheet. Headings in trades' summaries shall indicate the numbers
of the drawing sheets used for takeoffs, as well as the drawing number and
total sheets {see appendix D for required format).

5.3.3 Summaries.

5.3.3.1 Work Element Summary. This summary is required for all estimates and
shall provide cost breakdown of labor, material, equipment, and markup for
each work element of the cost estimate (see appendix D, figures D-4, D-5, D-6,
D-7, and D-8 for required format).

5.3.3.2 Project Summary. This summary is required for all estimates and
shall be summarized into the four major work elements reflecting buiiding
square foot costs and system cost by units of measure {cubic yards, tons,
linear feet, square feet, pounds), as applicable (see appendix D, figure D-2
for required format).
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5.3.3.3 General Conditions and Overhead Summary. This summary is required
for all code C estimates and shall identify costs of prime contractor overhead
items, such as field supervision, quality assurance, compliance with require-
ments of volume II1 of OSHA and home office administration (see appendix D,
figure D-3 for required format).

5.3.3.4 Special Conditions Summary. This summary is required for all code
C-100 estimates., It summarizes costs resulting from imposition of bid docu-
ments and conditions under which the project work wiil be performed (see
appendix E, figure E-5).

5.3.3.5 System Summary. This summary recaps all summaries by work element
according to the 16 divisions of SPECSINTACT. The system summaries, when
required, shall list the respective division and related corresponding quanti-
ties and unit costs, Required for all estimates over $100,000 with C-90, C-95
submittals (see appendix G, figure G-1 for required format)., Form number:

KSC Form 21-371

5.3.3.6 Labor Material Cost Summary. This summary, when required, shall list
labor and material costs, marked up with taxes, insurance, contractor over-
head, profit and bond for each work element of the cost estimate, Reguirec
for all estimates over $100,000 with C-90, C-95 submittal (see appendix G,
figure G-2 for required format). Form number: KSC Form 21-369

6. ACCEPTANCE CRITERIA

Cost estimates shall be prepared and formatted in accordance with paragraphs
5.1 through 5.3 and delivered to the lead design engineer. Written waivers to
these requirements may be granted jointly by the NASA/KSC lead design engineer
and Tead cost engineer,

7. ESTIMATE PRACTICES

General estimating practices to be used for construction estimates are as fol-
Tows:

a., Cost Breakdowns, Estimates should be broken down in as much detail
as possible, As design nears 100 percent, the greater the detall
required in the cost breakdown. Cost breakdowns should indicate
materials by individual type, kind, and size priced by units of
measure listed in TM-5-800-2, Measurements and Checklist. For
example, a structural concrete cost breakdown should show, as
applicable, separate concrete costs for footings, columns, beams,
walls, and slabs; the cost for each type of reinforcing steel; the
cost for each type of formwork material; and costs for other
associated tasks and materials.

10
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Price Comparisons. A comparison of all major labor and material

prices should be made against current prices for similar features of
work and adjusted for differences in site, local vendors, and subcon-
tractor prices. The date and source of comparison should be noted on
the estimate sheet. If quoted prices or studies of conditions in the
geographical area show labor and material costs varying considerably
from those in published pricing guides, costs resulting from specific
evaluation of job site conditions should be used. Excessive price
variations should be justified.

Costs Summary. A summary consisting of the total accumulation of all

Tike costs (1.e., material and labor) should be provided. Direct and
indirect costs should be included as a part of the summary. Costs of
subcontracted items should be separately identified.

Mechanical and Electrical. Detailed mechanical and electrical esti-

mates should have quantity of materials required and labor in man-
hours, with total manhours multiplied by current pricing rates., This
should be compared with the KSC cost index. The estimate should
include a concise listing of all parts of a project to which units of
material and labor costs are assigned.

Estimates for mechanical and electrical instatlation should be
coordinated with other trades, so that all essential 1tems or work
are accounted for.

Alternate Work. Estimated costs for alternate work, when applicaple,

shouid be identified and priced out. Each aiternate should be sum-
marized separately and should not be included in the basic project
cost summary,

Price Guides and Quotations. Prices obtatned from pricing quides and

direct quotation shouid be used solely to verify the estimator's
prices for labor, materials, and equipment. The estimator should
break down, in detail, prices obtained from pricing guides and quotes
into labor, material, equipment, and other contractor costs (see
structural steel price breakdown, (appendix F, figures F-2 and F-3).
A specific quotation should supersede published prices and shall be
1dent1fied as such, The latest cost data available shall be used in
evaluation prices, TR 1508 and 1511 are normally more appropriate
and current for KSC projects. A detailed cost analysis may be
required when quotes appear to be too high or too low.

Sales Tax. The current sales tax in the area local to the project

site should be added to the material costs and, if applicable, to
equipment rental costs.

11
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Payroll Taxes and Insurance, A percentage should be added to labor
doliar totals to cover payroll taxes and insurance (PT&l) items, such
as social security {FICA), unemployment insurance (state and
federal), workman's compensation, public liability and property
damage (1nciuding vehicles), and allowances for hazardous trades.
TR-1508 and TR-1511 should be used for current percentage rates to be
applied to the labor dollar totals.

Labor Rates. Labor rates estimates should be based on information 1n
the KSC construction cost index, latest 1ssue, or other NASA-approved
sources,

Markups., Prime contractor and subcontractor costs should be sepa-
rately identified. The percentage for prime contractor markup for
subcontractor work should appear in the individual summary sheets, as
applicabie,

Profit and Bond. Contractor profit and bond (bid, payment, perfor -
ance) should be identified,

Separation of Work, Estimates for work beyond the 5-foot line of the

building/structure should be separately developed.

The value of government furnished eguipment (GFE) shall be estimated
in accordance with figure F-4, Method 1, GFE Estimating, on KSC Forn
19-75, in lieu of KSC Form 242. The GFE handling, insurance, and
storage factor costs shall be i1ncluded and summarized with the appro-
priate trades.

The value of GFE shall be listed on the project summary and system
summary for funding and budget purposes, but not in project totals.

7.1 General Construction. Labor, material, equipment, (including mill cost,

shop tfabrication costs, and erection cost for structural steel), should be
clearly identified. Applicable taxes, overhead, markup, subcontractor profit

and bond

associated with installation should be identified, as applicable,.

A1l labor costs should be estimated in manhours before converting to dollars.

7.2 Specialized Construction. Because of the specialized nature of NASA/KSC

activities, facility projects often require construction of exotic systems,
such as hypergolic fuel distribution, which are not normally encountered in
routine construction projects. Such specialized construction tasks should be
titled, sequenced, priced, and identified so as to be clearly defined in the

estimate.

12
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7.3 Facilities Modifications, For repair and modification of existing
facilities, estimators should take into consideration existing conditions as
determined through study of as-built drawings and visits to the job site.
Inherent in this class of project are lost time for demolition prior to
starting new work, and joint occupancy conditions which materially reduce
labor productivity. These items should be considered when assigning labor
costs. To estimate modification cost accurately, estimators shall address the
following:

a. What mechanical, electrical, or other systems and equipment are to be
removed or relocated?

b. At what point does the new work join the existing system?

C. How will the new work be installed in terms of existing and proposed
architectural and structural design?

d. What restrictions are imposed as to working hours?

e. What tempcrary work is required to keep certain areas and functions
in operation during the course of the work?

f. Wnat disposition 1s to be made of materials and equipment scheduled
to be removed, relocated, turned over to NASA/KSC, or become the
property of the contractor?

Identification of demolition work required by contractors should be 1dentified
1n estimates,

8. WITHHELD WORK ALLOWANCES

If a portion of the total project work is to be performed by a separate cor-
tract or other means and is to be withhelid from the final design, request for
bids, or contract award, the estimated cost of this portion of the work shoula
be titied WITHHELD WORK ALLOWANCE in the cost estimate summary. Withheld work
allowance costs shall not be included 1n the sum of project costs titled esti-
mated construction bid cost, but should be identified separately below this
title. Summary sheets, when required, shall be inserted at the end of the
estimate.

9. SAFEGUARDING

Preparation of estimates for NASA/KSC shall be considered private data.
Records, interdepartmental and interagency correspondence, or material that
in any way relates to preparation of estimates for NASA/KSC shall be con-
sidered administratively confidential and accessible only to authorized NASA/
KSC personnel or representatives. Codes C, D, and E -90, -95 and -100 cost
estimates shall be stamped FOR QFFICIAL USE ONLY., Supporting data not

13
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attached to the bid schedule estimates should be retained by KSC Engineering
Development. After bid opening, a copy of the supporting data will be made
available to the NASA/KSC Procurement Office.

9.1 Security of Government Estimates. Use new salmon-colored cost estimate
cover sheet see (figures D-1 and E-1} on all original codes C, D, E, and G
cost estimates. Order KSC Form 21-565 to cover all estimates.

Control of government estimates:
a. Estimates distributed on a "need-to-know" basis, only.

b. Limited copies - minimum required for: Lead Design Engineer (LDE),
Lead Cost Engineer (LCE), Project Engineer (PE), System Engineers
(SE), Construction Activation & Tests Office (DE-CAT), PROCUREMENT.
Each copy should be numbered as required.

c. C/G 90-95-100 shall be si1gned and handcarried.

d. C/G 90-95-100 shall be kept 1n a secure manner.
9.2 (ancellation of Protective Markings, Protective markings on cost
estimates may be cancelled with written permission from DD-FED 1mmediately

after the announcement of the successful bidder or at the completion of the
project.

9.3 Estimates and Negotiations. Only the latest available NASA-approved cost
estimates shall be used as aids in negotiations.

10. ABSTRACT AND STUDY DOCUMENTS

KSC abstract and study documents shall record NASA/KSC estimating performance
and facility design costs, and shall be compiled and maintained by a NASA
designee as follows:

a. The KSC Abstract of Construction Bid Costs shall list all construc-
tion projects released for bid by NASA/KSC and shall record the pro-
ject title, PCN, and work order number; bid opening date, number of
bidders, name of awarded contractor, and amount of the low, average,
and high bids; amount of NASA/KSC estimate, percentage difference
between Tow bidder and NASA/KSC estimate, the position of the
NASA/KSC estimate relative to all other bids, remarks concerning
differences between the NASA/KSC estimates and amount of the bids;
and other information as specified by NASA/KSC.

14
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b. A cost study to determine the actual design and estimating costs
retated to the construction costs, when requested, shal)l list for the
projects under consideration the PCN number, work order number, job
title, and description. The study results for design and estimating
costs shall be summarized as follows:

(1) Design Costs:

(a)} The total manhours to achieve the design

(b} The total number of design drawings

(c) The average manhours per design drawing

(d) The average cost per drawing

(e) The average cost per manhour

{f) The design cost as a percent of construction cost
(2} Estimating Costs:

The cost of estimating the project will be summarized in the
same manner as design costs,

11. RESPONSIBILITY

When government drawings, specifications, or other data are used for any
purpose other than in connection with a definitely related government
procurement operation, the United States Government thereby incurs no
responsibility nor any obligation whatsoever, and the fact that the government
may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data is not to be regarded by implication or
otherwise as in any manner licensing the holder or any other person or
corporation, or conveying any rights or permission to manufacture, use, or
sell any patented 1nvention that may in any way be related thereto.

Custodian: Preparing Activities:
NASA-John F. Kennedy Space Center John F. Kennedy Space Center
Kennedy Space Center, FL 32899 Engineering Development Directorate

Facilities Engineering Division

15/16



Downloaded from http://www.everyspec.com

KSC-SPEC-G-N002

APPENDIX A

BUDGET COST ESTIMATE
(CODE Al)

A-1/A-2



Downloaded from http://www.everyspec.com

KSC-SPEC-G-0002

NASA Faciity Project Cost

| Estimate !
INSTALLATION/PROGNAM OFFCE DATE
KSC LC-39 Shuttle May 1. 1983 "
PAOJECT TITLE BUBMIBSION/REVISION !
Construct Ordnance Building (PSCL) #ROIECT CODE
A-1 !
5"“ OF COBT ESTIMATE PROJECT NO 1
revious Apollo Project PCK 77406
I BUMMARY OF COET ESTIMATE
DESCRIPTION AMOUNT PERCENT
1 ENGINEERING ESTIMATE $1,03&,200
7 COST ADJUSTMENT (Enwr percentage of Hem 1a to night in col 20/ $ 355,300 34 22
2 SUBTOTAL T+ 2! 1‘393‘500 '
4 CONTINGENCIES (Enser percentage of ftem 3 to right sn col 4b/ 139'40: is
5 SUPEAVISION INSPECTION ANC ENGINEERING SEAVICES [Entir poroentage of roms - . .
30 and 4s 10 i1 w» col 5. 153,30¢ . e
& OTMER BDURDEN COSTS \
? TOTAL BUDGET ESTIMATE (7» 4+ 56/ | §1 GRE, 200 l £2.43
8 IDENTIEICATION OF COST ADJUSTMERT firem 2 above: AND OTHER BURDEN COSTS (/o 6 sdowe
Basec on Jar. €3 {ost with escalatior B-1/Z. per year compounded¢ annually from Jar. 83 tc
Aug 8BE = 43 months (M1d Point Corstructior) Cost Ady Factor, use 34.27
1.0B2 X 1 OBE X 1.085 ¥ 1.050f = 1.382:17 Use 1 3427 or 34 22
11 PLANNING AND DESIGh
1 STA™, S
DESCRIPTION . NEEDED INWGRK COMPLETE th rouse cos-
a b [ -] L]
1 PRELIMINARY ENGINEERING REFOR™ ASE £ 5€,807 !
2 SPECIAL STUDIES Soecefy! -
A&E £113,600
3 FiNAL DESIGN ;
4 BUPERVIEION AND ADMINISTRATION OF
DEBIGN SERVICES |
6 TOTAL PLANNING AND DESIGN CosT P K170, 407

3l AELATED COET DAYA (Not sxciuded an Wik Approved Facllity
Cont Ertwnats but mQuirsd to maks the faclity inioslly operebie

2 PEN (Amounu
$56,800

-

RELATED COSTS INVOLVEL
T YES fiaentiy in leers 2 throuph 10

$113,600

O v none

2 DESIGN (amount:

ITEm AMOUNT ITEM

AMOUNT

4 TO BE PURCHASED 8 ACTIVATION

OTHER
MELATED

EQUPME NT B TRANSFER TO EXCESS

% OTHER REAL ESTATE

10 OTHER [Soschy)
8 EXISTING

Y FUTURE FUNDING

NASA FORM 1510 MAY 80 PREVIOUS EDITIONS ARE OMOLETE
PAGE 1 OF 2 »AGES

Figure A-1, Project Cost Estimate, Summary (Sheet 1 of 2)
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PACJECT CODE

INSTALLATIONROGRAM OFFICE DATE
KS5C, LC-39 Shuttle PCN 39143 May 1, 1982
IV FACILITY PROMCT COST EETIMATE
UNIT OF UANTITY UNIT COST TFOTAL COST
DESCRIPTION MEASURE ENGNG BUDGET ENGNG BUDGET
n ) 3 (L] L[] 1&
1 INTEREET IN REAL BRTATE
S1te Work - F111, Demol. .
=,§73£;:: (;r:ssi e cY 7,000 2.90 20.5 RE, 500 143,800
s LI - a um. n
OUTSIDE & L?;."g“e <y 2300 10.00 16.30 33, nnr 53,602
FOOT LINE
Summary) Uti1lities, Sew. Water
HTHW LF 2,50U 30,00 «&.72 25.00¢C 171,802
Building - Arch. Struct. SF 4,100 45.46] 73.85 |186,400 302,80C i
|
Reinf, Concr. Frame Rebar Y 220 110.00 24,20C
=
E Form Work SFCA | 7,000 2.30 16,400
{€| Masonr, Block BXBX16 SF 16,000 | 2.0, 25,000 f
F4
E Struzt St. Misc & Bar Joost TONS 1 25.00l 25,000
¢ N
-| FRocfng Insulatior § SW 8= 4,100 3.50 14,350
z
g Doors, Window, Hardware SF 300 30.00 9,007 i .
e t
E Finishes - Paint, Floor, Ceﬂ'mge ¢ SF 4,100 3.65 14,957 ! l
£ | ! I
“:’ Conveying Syster Erigge Crane TOA 15 }2,500.00 37,800 '
- |
§ Mecharica® SF 4,100 13.66' 22.17 | se00r | oc,000 |
2| Plumbing & Compress. Arr FIXTURES] 16 | 1.000.00 16,00 |
[ 4
" Air Conc Heat & ventailiation TOM 20 | 2,000.00 4¢,000
* Flectrical SF 4,100 | 138,20 210 5¢ |5 3a-  190C,30°
Powe~ Ligrts, Ground Mis 5F 4,100 22.00 94,300
Extertor Sub Stetion M.H. KVA 2,000 230.00 460,000
5pec1a11zed-GN2 Pneu. Syst. 5.5. LF 50 200 "% 324 00 [ 10,000 16,207
Equip & Solar Heat A/R 350 00‘56,‘800.0& 35,000 5€,8C(
§ SOURCE OF COST DATA
|__KSC Cost Index & Ordnance Fac. ]96e i ToTALs ’ 1,038,200 1,686,207
V_RELATED ITEMEB/ACTIONS FExoiow 20 approprion U sxwe Svets, a5 maceessry, 10r Wi Dlock s sbove:
"=N. COL.ATERA. EQUIP 1S REQUIREID - FORM HAS BEEN MODIFIED TO ACCOMMODATE ADDITION LINE ITEMS
FOR MOR: ACCURATE EST.
ESTI"U!'_'E‘QF THE BUDGET CONFIDENCE A. OFF-THE-SHELF +15 D. R&D +10C
CONFIDINCE FATTOF B. PREPRODUCTION *50 L. OTHER -
MASA FORM 1510 MAY 80 PREVIOUS ECITIONS ARE OBSOLETE SFO 3% e
PAGE 2 OF 2 PAGES
Figure A-1. Project Cost Estimate, Summary (Sheet 2 of 2)
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Preliminary Engineering Report. Code A-2

PCN: 39143 DATE: May 1, 1984

SECTION ITI - COST ESTIMATE SUMMARY

A.

cC.

Engineering Estimate:

The cost figures in the Engineering Estimate were arrived at by using
KSC Cost Index TR-1511 and January 1984 cost data for building
construction, including applicable taxes and insurance and
Contractor's markup and bond.

Budget Estimate:

The cost figures in the Budget Estimate i1ndicatea on the following
standard format pages were arrived at by applying the following
formuia as required by NM1 7330.2A:

Budget estimate = £ (1+C) (14F) (1+G)
t is the engineering estimate
C 1s the contingency factor = 10%

F is the cost-rise factor based on 9% for 1984, 9% for 19865,
8 months of 1986 @ 9% = 6% for 1986 compounded annually
from Jansary 1984 to the mid-point of construction, assumez
to be August 1986 = 1.26 1.09 X 1.09 X 1.06 = 1,259 Use
1.26

G 1s the outside agency administrative cost factor-estimated
cost for outside agency and/or AE firm contract supervision
and inspection including any design required during
construction phase = 10%

The Budget Estimate markup therefore is: 1,10 by 1.26 by 1.10 =
1.525. Round to and use 1.53 on the Engineering Estimate.

Design and Engineering Services:

Total costs of the design phase including Professional Fees for the
preparation of Plans and Specifications, the making of Surveys and
Field Studies, and any outside Agency supervision of design are
estimated to be $97,200 (see figure B-4).

In the estimate, grand totals for categories are underlined,

subtotals within the categories appear in brackets, and sub-subtotals
within the categories appear in parentheses.

Figure B-1. Section 1II, Cost Estimate Summary B-3
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COST ESTIMATE FOR ASE DESIGN
ESTIMATOR: Joe A, Brown DATE: May 1, 1984
CHECKER:
PCN: 39143
TITLE: KSC SHUTTLE ORDNANCE BUILDING, LC-39
Estimated Estimated Hour Total
Drawlngs Per Drawing L‘) Hours
Civlit 4 60 240
Arthitectural 8 60 480
Structuratl 6 70 420
Mechanical 6 80 480
Electrical é 90 545
Uilitles [ 90 250
Spacial Systems
Gho 5% 2 95 195
Solar Syster 1 15 150
Total 3% 2,800
Specitfications 300 pages @1 hour 30C
@pacnal Flela STugies 5 Man-week = 200 nhr, 200
Cost Estimate - 308, 60%f, 90%, 100f & Final = 5 Estimates
60 Hr, @@ x 5 Estimates = 300 Hrs
39 Dwg Sht's @7-1/2 Hrs per shee* = 292,5 Hrs
Therefore, use 300 hours tc prepare cost estimates 300
2800 Hrs

3600 Hrs @ $27.00 per hour = §97,200 Estimated Cost., (Enter this cost In Section
b1 C ot PER Design anc Engineering Services),
Project Buoget Cost Estimated $1,090,500 without Data Processing Equip {(c.)
Cost per drawing = 97,200 = 2492
-39
Design Cost as a Percentage of Budget Cost = 97,200 = S5,B%
1040

@ Hours/Drawing is total for Drafting Englneering, Printing, Conterring ang Local
Travel,

@ Percentage increase due to additlionat Design Englneering, on new and ex(sting
orewings, which also required additlional Fleid Studies,

@ When special studles o other services are requlred they should be [isted
separately,

@ Sutmit breakdown of how M/H cost is developed,

Figure B-4. ALE Design, Cost Estimate, Drawing and Manhour Cost
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ncmv:c\' TRGInEER 4os AFPoLLE FELVE. TIVIMATOR
J B SzaniTH luc rockeT Gy Utan | JA Brown CCE
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"MKLI‘I%%-EI-G MmBaon ot J BomizH o8 smiTH (Res
H UNIT PRICE
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Figure C-1, KSC Preliminary Cost Estimate Work Sheet, Unit Cost
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COST ESTIMATE COVER SHEET -

GOVERNMENT ESTIMATES ARE ADMINISTRATIVELY CONFIDENTIAL
ACCESSIBLE TO AUTHORIZED NASA/KSC PERSONNEL OR REPRESENTATIVES ONLY

prosecr_ORONANCE Buittsind ‘-f;lo'o S E
ocation K&C - LC 239- VAR ArcA

{FB NO NA
L)

BID DATE /A
- ~

AMENDMENT /R

ESTIMATE CODE < 95
ren _ 1140

7
CONTRACTWO _L0 05

orawingNo TG K 7392 eur _BO PREPARED BY o B osatTr ARE  FEC Kéc.
l4oC H~C LS [Bov
FIRM/ADDRESS Roc.:(e-“r T, Lz""At-\

LOcATION U vt

MODEL NO. ”Z‘\ SUBMITTAL DATE Mav 1, 19386

~INA%A D (- §£ .
LEADDEDSJG'-;GER A..nceJouE‘r /ICL GIELPL™ Es‘nmrgogyKOLts'AbE Vagn e L iRe

8 " wsccostenaineen Joed.Brown  HASA — 205-807-2925

< | Nasx DFfEo-L - ~AWE K & )
rrouecT Engineer D-R-RAatweop £ & mevu meviEwto vl Sexmore

‘ S ‘ .t ) " APPROVED uv&?‘!u CagE

) ‘ ‘ " woneno. 305-8L7 -394

- - -
—

Cost Estimating for procurement muir- sn-cul handling in -:::rdnu wrth DE ID-!M:J:L KSC SPEC-G-0002
ond KSC SPEC-G-0003 tor GSE.- - -

tmcm. useom.v i e

KEC FORM 21-884 1283 —
> - S = . . -

Figure D-1, Cost Estimate Cover Sheet



Downloaded from http://www.everyspec.com

KSC-SPEC-G-0002
) GROUND SUPPORT EQUIPMENT COST ESTIMATE T} CONSTRUCTION
-CODi DATE COMPLEYTED v r
c o My L 1985 T o e
| PRSIICY/W G fiTie v DRAWING NO(S! SHEET WO
Opoamarlce Bouicmiaier LC 29 79K47292 |(-) Twrwn €9
STATION SEY [LOCATON PCN FH/CCR0
VousF Keunery Acelevrer Fra. | 4ol
ARCHITECT OR ENBINERR ' ' WOAK QROEN OA COKTRACT NO
Loos
[ CHECKEN APPAGVED
z weien fre 2421 HITiRE
QUANTITY Lasor (s D MATERIAL
_E;'&:r__.mm e Jen | o | ek | o ek | emr
I %1e Wors GQHT
4 oLrrion [Aviad Lio [&Y | ® | 3037 =14 880
'ze EARTH WoRK ¢Sc0 [CY [ © | 2715 | | 4 50,213
72 BT FAvivg oo [9Y | @ (53] | O 4« 47,4467
2] Gragoln Seoo (7Y | @ 961 w! 4 10984
2V Sror M Dica wlA GE 152 |LF | @ loda1]| &1 4 | 15 85¢
é‘U_B,TOTAL - fzd—’d—(bz
1 BLbf‘%wC‘r-Tb Be live =
218 Arcst STRWT 4ioc laF | @ |43zt ©! 5 |Bo4780
<18 MecHANICAL (D) 4loo |aF | @ [ 72584] ™! 23 }05,349
-1 ErecTRICAL () Lioo |5F |@ | 248¢ g' 29 | 101,82%
e Terar {4100 [9F | © 127.6% 512,452
ML T rmes Oursime 5o Live
Fi-F‘ﬂ‘EAM Pereimyrion | fooo |iF @ | 3472 35 34115
56 SamTARY SEWERS 1o [LF | @ | 354 25 58464
1BY Warer v PP [o4|LF | @ | 373! 35 | 37,831
A Evregior ELEC 2o00 VA @ (21478 29 | 429749
4ueTleTar 507 |
N 4rEcia1zeplonsTrucTioN
13F Soecianized Y. Gz 9o304| So |[LF [ € [1a77e 47 g 888
| GFEvaue3Bgers &%0 vo 150 s e
E‘ITCou'pT B b Coql dise |&F | ® (78170 1154 9%
% o Coup-E 2caLaTion @ Mol ® |1%mo 147 | 161, L35
= o Et.c.aux‘noy LEib, 658
She A p_;zm(GCuqluq‘rgu 10 Yo 1%, Lék
[ Covrncencies YA 144 835
Cueee,q Coar EaTimaTeE dloo |4F | ®© 4797 L%, 159

KOC FOM 21-243 {ARY &M

Figure D-2,

Ed

Construction Cost Estimate, Project Summary




Downloaded from http://www.everyspec.com

KSC-SPEC-G-0002

[ GROUND SUPPORT EQUIPMENT COST ESTIMATE 5 CONSTRUCTION
cobi CATE COMPLETED ek >
C 95 Mavy i, (985 - o —
FPROTECT/N G TITLE OMANING NOE, SWECT HO
L ORE NANCE Puitbine  LC 39 79K&7292 | C-) THRY G
STATION SET LOCATION PCN PO/COBD
Jonn EKeNNEDT S PACE C{:UTEE FLa 77400
ARCHMITECT OR ENGINEER WOAK ORDERM DR CONTRACT %O
j B “ZrhArT lmac Leos
ESTIMATOR CHECKER APPROVED
VagNnpeLL ’;zc.?f-’;or Buaock FReauazy
GSewex AL cuD-T| O QUANTITY Lasor s D MATERIAL TOTAL
LERHEAD smuany | b W |05 TIA |08 | vana | €T
= 2.\ = 12 |WK {éeo | 7800|100 1. 200
CQN%TRL.IET'IOLJ EQGINEER 7 Iwk [Beo!l 38sa] — T —
CGAFETYEn(GINEER | 7 |WE[300] zloo] — | — >
aygoc (LeERK &T\?Fr-,. 5 (WK [Boo' BFeo| — | — =
OFEFiCE TralLER 2 (Mol—=1t — 115 375 O
OFERICE FuEFLIES 4 Mo | — - 20 120 w
MeTeRre™ WATER 4 Mol ~ ' — Juo!l jeo) & |
MeTERED FcEcTR T 4 Mol — | — feci ede] — ]
o Le ¥ Mol — | — S0, 200| e
Genesra  CisaddING 20 |HR {4928 10| — I — ;
Cfm- HFPare AcTive Tig4 ice | EA {1060 [000] — — -
Home OemiCE 4 Mol — . — |Bee!l 2000 e
TooL SueE ! EA | — — |2oo 200 (=)
D4 A ."M"/Ir"' LTE N S0 TRR [0y Bepl — | —
Have Demais 24 [He |1060' 240 — | —
FrodecT Fioan 4| — , — lleo| o0
Mon & De Mok foolHRIZeo' 1200] — [ —
Teowrs &LEQUH’PAENT A | — 1 280
Teave -Te Home OrrFice 2 | Hed — — _{Zc0 Goo
FireT- Ao EXrBnae U Mo| — - 20 {20
14 L ELANE UL APLIES Al — - Jieo leo
TererrHon e« 4 [Mo] — — loo 400
GursTeTA... 21%50 L2795
?‘LI Aubn GaLeq Tpx 2a%| 4270 5 215
254670 LblD]| 32230
200507 214798 = A _OvERHEaD |Gee SuwTi5
Ta"[‘A____XfEH‘?E Lapor MaTERIAIL CoiT= OvlegHEa
X See SuT 15 ' ' &] l F

ESC FORM 1 =183 TREV 4/30)

Figure D-3,

Overhead Summary

Construction Cost Estimate, General Conditions and

D-5



Downloaded from http://www.everyspec.com

KSC-SPEC-G-0002

{7 GROUND SUPPORT EQUIPMENT COST ESTIMATE B CONSTRUCTION
[1-1-1] DATE COMPLETED SMEET q.. oF &2
< G5 May 1 14985 seer S -4 as
"FRCIECT/ W 0 TiTLE ORAWING NOS: SHEET MO
Ore NANCE Puictoiwg LC 29 TIKETRZ |G IR &9
STATION SEY LOCATION PCN *D/CCHD
Joun F Keunery 9 fack (eurer, Fa,| 77406
ARCHITECT OR ENGINELR ! WONK OROE® OR CONTRACT NC
j.Fb éM\,‘[’H lue. 6005
E3TINATOR CHECKER AFPAOVED
Vigupeor [Re 150! {Bratock [Be 142!
QUANTITY LAROR (3 PN MATERIAL 10TAL
GEWoRK EtemedBmany | 1%, [ |00 [Totar | o T Peamt cor
SuT
2A  Demouan ExisT favmar | 1o {47 [ @ | 208 £, 1820
1E  Eawn WorK
Lreap b Grus 2 [AC |
Excavariow 2500 |CY [E500 CY & (773 5 50,273 |
Ficw (E‘aow.w.ov\g) Hooo [CY { i
2€ DBiTuminNols favine | 43650[9Y | @ | .o {1 47 4469
256 T oN |
I
1T GracoriNG Fueo oy | € | 191 | ¢ [0, 984
va R ! e| 187 LE | € |iodn 1 1% 850
|
TetaL &.TE Work 4350 | oY | @ | 2870 - 124462
TetarTe “HT Z 124,467
Feg Swre 8 THeu |O
Foe (Com fu-lrw;"sou
OFFICTAL USE ON

KBS FOMRL 21243 IREV 400

Figure D-4. Construction Cost Estimate, Site Work Elements Summary
(Sheet 1 of 11)
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(Sheet 2 of 11)
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BUDGET QUOTE FOR ESTIMATING race or
C-95
WORK ORDER »
KEMNEDY SPACE CENTER {Vendor told for estimating 0576 G-1.000
VENDOR “QUOTE® FROM: pruposes only). Yes STeTToR e :
couPANY:  ABC STEEL CO. Varndell 867-2725
S OBTAINED BY Fﬁu ]
Anpress: 4500 Pine Street Wright 867-272%
Canaveral Groves, FL 32922 ODELIVERY SCHEOULE ITH]
PERSONS NAME. Rpbert Steel 4 WKS After Shop Dwg. 77406
‘OB PDINT
PONTIONNTLE.  Chief Estimator Job Site, LC-39 Area
TOTAL WEIGHT FREIGHT CHARGES
PHONE. 305-633-1234 10 Tons 850G
res SUPPLIES AERVICES QUANTITY it YAIT PRICE TOTAL
1 IStructural Steel, Warehouse Steel 5+ Tons 800 4,500
Beam Co.
4 IShop Fabrication (includes shop dwg) 5 Tons 625 3,125
3 ISand Blast (SP10) 5 Tons 140 700
4 Inorganic 2inc (0001) 5 Tons 220 1,100
5 Erection labor 5 Tons 80C 4,000
Bar hoist - 40 L20-(30 ea) & Bridging
6  Fabricated Delivered Job Site 4 Tons 1,785 7,140
7 Field erection labor & equipment 4 Tons 915 3,660
9 Tons 3,112 17,550
REMARKS: (SPECS QUOTER, ETC.) (SPECS QUOTED ,ETC.) Spec Section 5 & 9L Read to ABC.
omamncs 100 o oate _7/21/85 Reference Sheets S1-5
I. These are and labor material prices, Taxes, ins., OH & profit must be added to these
prices.
2. Field touch-up painting inciuded in erection prices if by painting sub, deiete $40/ton.
3. Approximate quantities for ohtaining vendor quote.
R TORM Tio471 10760

Figure F-2. Budget Quote for Estimating

F-q
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APPENDIX H

A glossary is provided below to define terms commonly used in construction and
construction cost management.

GLOSSARY OF GENERAL TERMS

ALLOWANCE - an item of cost or monetary significance, which has the following
characteristics:

a. Reasonableness
b. May be of the "unit price” or "lump sum" variety
¢. Should be inclusive of all overhead, profit, and general conditions

i |

CHECKER - responsible for checking math extensions totals. Check that all
subtotals are brought to summary with page number noted on both sheets. See
that summaries are complete and 1nsure accuracy of transferred totais.

COST - any or all expenditures, including such items as hidden costs, profit,’
taxes, and interest associated with a construction project

COST ACCOUNTING - the historical reporting of disbursements and costs and
expenditures on a project. When used in conjunction with CCE estimates, cost
accounting can assist in giving the precise status of the project, to date.

COST ANALYSIS - a method using historical and planned project data to ascer-
tain the most tikely costs of future and on-going projects. Cost analysis may
also be applied to escalation, as well as cost differentials between various
localities, types of buildings, types of estimates, types of projects, and
time of year.

COST ENGINEERING - the application of scientific principles and techniques to
problems of cost estimation, cost control, and profitability dealing with the
control, management, and manipulation of costs pertaining to 2 single project
or a series of projects. The cost engineering discipline is involved in life
cycle costing, conceptual cost estimating, cost escalation, cost index, bid
strategy, analysis of cost data, cost analysis, cost prediction, cost control,
and management of costs applicable to a project.

COST ESTIMATOR - responsible for take off of drawing specs and IFB. Apply
established unit prices and labor rates to apply to basic construction/
fabrication and installation costs. Apply appropriate overhead, profit, and
burden rates. Apply special condition, Obtain gquotes on major items. Review
for completeness of drawing. Evaluate and comment on cost-saving con-
struction; review bid documents for cost effectiveness.
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CONTINGENCY - the allocation of a certain percentage or sum of money to com-
pensate for unknown costs which may arise in the future. Contingencies are
allocated on the basis of probability and past experience to assure that the
total budgeted or bid sum is not exceeded by actual costs. Contingencies
appear most frequently as:

a. Design Contingency - an allocation for unknown design features and
details. It is higher at the initial schematic design phases of a
project and decreases as more finite planning details become known
and working drawings are developed.

b. Estimating Contingency - an allocation utilized by the cost engineer
or estimator to compensate for uncertain, unknown, or fluctuating
cost situations in order that actual costs will not exceed estimated
costs.

¢. Construction or Field Contingency - an allocation established to com-
pensate for unbid subcontractable items and unknown and unforeseeable
field conditions.

d. Change Order Contingency - an allocation for design refinements and
the correction of design errors for which the contractors are en-
titled to additional and reasonable compensation.

CURRENT COST ESTIMATE (CCE) - The CCE is that cost that reflects the latest
and best total project estimated cost available based on design or
construction progress and constitutes the most realistic estimate of ultimate
final project costs. It includes: the engineering cost to build the project
in today's dollars plus contingencies; escalation to the mid-point of
construction; and supervision, inspection, and engineering services. The CCE
is also known as CWE current working EST by other government agencies.

ECBC C-95 - estimated construction bid cost based on completed design
package. It is the final estimate before bid package has been released to
potential bidders. The C-90 review changes have been incorporated at this
level. Barring addenda/amendments, these drawings and specifications will be
the same as those sent to prospective bidders.

This package should include all guotes from vendors, element summary, labor
and material summary, system summary, general condition sheet, cover sheet,
and list of government furnished equipment, including approximate cost of the
material and cost of handling the equipment. A1l sheets must be stamped: For
Official Use Only.
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8ID COST EST-C-100 - Estimated bid cost for complete bid package. It is the
offical government estimate and is based on the same package that was supplied
to all prospective bidders. The C-100 may have special conditions added to
total during bidding period. These special conditions calculations shall be
included in C-100. They may be used by AXE and/or government.

The estimate should be treated as a bid for the government. It must include
all the information supplied in the C-95 estimate and update, if necessary,
and add special conditions determined by the IFB. Estimate should also
include any amendment and a signed bid form found in the IFB. All sheets of
the estimate must be stamped: For Official Use Only.

ENGINEERING COST - is the total estimated cost of labor, materials, equipment,
and contractor's markup in today's dollars. This cost is used to develop the
CCE. The engineering cost does not contain government contingencies, S&A,
escalation, or design costs.

ESCALATION - an increase in costs of interest, labor, materials, or other fac-
tors which add to the total direct cost of a project, measured over time.

FIVE-FOOT LINE - an imaginary line outside of and conforming to the exterior
wall of building. The 5-foot 1ine is the traditional separation between
interior (building) and exterior work.

FRINGE BENEFITS - the added costs normally associated with labor, Fringe
benefits include profit sharing, health, welfare, pension, apprentice train-
ing, educational programs, union dues, vacation, holiday insurance premiums,
and other similar items which are fringe to direct payroll costs.

GENERAL OVERHEAD - the fixed cost of operating a business. It includes
office, plant, equipment, staffing, and expenses thereof maintained by a con-
tractor for his general business operation.

JOB OVERHEAD - the expense of items such as trailer, toilets, telephone,
superintendent, transportation, temporary heat, testing, power, water, clean-
up. It may include the costs for bond and insurance associated with the
particular project.

LIFE CYCLE COSTS {OR TOTAL COSTS) - includes all costs from inception through
obsolescence of a part, subsystem, system, or an entire building project.
This cost includes all construction and operational costs.

MARKUP - includes such percentage applications as general overhead, profit,
and other indirect costs. When markup is applied to the bottom of a bid sheet
for a particular item, system, or other construction price, any or all of the
above items (or more)} may be included, dependent on local practice.
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MILESTONE - a particular event in a schedule sequence which has increased
significance above and beyond the more common schedule activity or event. Ffor
example, building close-in or top-out would be a milestone event.

NASA/KSC LEAD COST ENGINEER - provides the management overview of KSC cost
estimates with responsibility for standards and guidelines to be used by A/E
firms, A/t support contractor, and in-house personnel for preparation of
government cost estimates., Coordinates and reviews A/E, support contractor,
and in-house cost estimates to assure accuracy of cost and conformity to
established guidelines and standards.,

NASA/KSC LEAD DESIGN ENGINEER - provides the project technical lead with
responstibitity for the work {(preliminary engineering, design concepts, design,
change to design, design analysis, cost estimating, and resolution of design
probiems) on his project within & framework of established project scope,
milestone schedules, and cost controls. He is the single point of contact for
systems engineers, cost engineers, cost estimators, and other personne!
supporting his project.

NEGOTIATIONS - discussions between owner and/or contractor or vendor held to
ascertain that all items of work are included and that a proper and reasonable
price has been agreed upon by both parties.

OPERATIONAL COST - all fuel, lubricants, and normally scheduled parts changes
necessary to keep a subsystem, system, particular item, or entire project
functioning, Operational costs also include general building maintenance,
energy, cleaning services, taxes, and similar items.

OWNER - the individual or company who pays the bills and for whose benefit tne
project is being constructed.

PRODUCTIVITY - the rate at which a given crew or mechanic accomplishes final
in-place 1nstalliation of an item or system within a project. Productivity
must be assessed on an item-by-item basis to properiy schedule project work,

PROFIT - the bottom line or anticipated reward for accomplishing work., Profit

has three parts:

2. Anticipated Profit - the profit projected from the beginning to the
end of the project at time of bid

b. Gross Profit - the total before-tax (and possibly before general
overhead expense) profit associated with a particular project or com-

pany

¢. Net Profit - the after-tax, after disbursement bottom line figure of
a particular company or individual or project
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PROJECT SUMMARY - is a line item summary of construction bid costs by site-
work; building/structures; architectural, mechanical, and electrical work;
exterior utilities; and specialized construction. It also shows the current
cost estimate with markups for escalation, contingencies, and S&A.

REVIEWER - responsible for complete estimates in regards to format and
accuracy per KSC Specifications Management Overview for Cost Effective Design
and Construction,

QUALITY SURVEY - the technique of listing all items and salient features of
the work and the quantities thereof necessary to build a particular project.
Quantity survey may be done with productivity in mind, but does not include
pricing.

SCHEDULING - the method whereby sequence of events of administration, design,
procurement, and erection of a facility or structure are organized in a logi-
cal manner to assure that all elements of the project are accompiished within
the specified completion date. Scheduling may be by bar chart, or c¢ritical
path method (CPM).

SITE DEVELOPMENT - all work associated with utilities, construction, excava-
tion, clearing, grading, parking, and landscaping outside of the 5-foot line.

VALUE ENGINEERING - the systematic application of recognized techniques which
identify the function(s) of a product or service, establish the worth of that
function, and reliably provide the necessary function at the lowest overall
cost (value engineering, value analysis, and other similar terms are
considered to be synonymous).

WAGE RATE - the hourly, daily, or weekly cost, including statutory overburden
(taxes) of a person who works for wages, such as mechanics, laborers, and
steamfitters.
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